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(57) [Bfi] 

[ ii i s i9 co ^ s ^ e ^ u fci 1 1 - v w& itm w< =m 
i mik^m ] t77^rs«3i±ic > g a n i&m.s < v 

~7 I'M 3 2 HMTG a N/f 3 3 Sr^i h c ^ ^ v^V vt'fijt-.ft 

TIES 3 1, GaNlSM/<y77i3 2^J:tJ«GaN 
133 ffi^Sfe^-f-S <t J: a Nlfi 3 5 

®3 (b) ) 0 :0giGaNlfi3 
5 ^igjF(-Atl, NH, #ffl^-e 1 2 0 0tt*2 4 

gj»^3l^t?5o i^±^J;9tcLT, ^EffiffiSBjg4 x 

1 0 7 cm" a , KBIteffi?BJS 8 X 1 0" cm : ' , flto 
ffitBKJt 5 0 <£>g V/1G a N*<gdS#fcn-5« r S VlG 



(51) Int. CI. ' KBJE-J§- 
C30B 29/38 
H01L 21/205 
33/00 

H01S 5/323 610 




(b) 



1 

/n l cDlri^ 7 5 o*SS'Cfe5 r i i-sill- 
- i fr»«4: + SIII-Vfle»b«»****tto 

[ «***b 3 ] g 3t l tz 1 1 1 - v mmtm ^ ^ w t$mm 

fc £ # N ma /m i £>ttj&5 1 0 0 0 *jft-Cfc 5 r i 

» ^ 1- 5 1 1 1 - v m mitm ^ *mi$m& 0 

3*fl5*EM*5l^"t\ m, ^5X10 7 cm' 2 J£TF?&5 

ib**js s ] it j\tm i tj^. 4 1/ ^r^^-is« com - 

Vj£S{fc4*»^ft:»Rfc^*C, ff^a* 3 0 ^ mfiUi 

[fit*-! 6 ] B»*Ji 1 5 i/^-f ^McfBicCOIII- 
V*fi{t;tt»#*fls:*«{C*5V>-C, G a N*fcftA 1 G 
a Nj&»b'*5»S:-&tfC Sr*«£-*-5III-V8^ft; 

husEIII- YSe^t;**^*** £ SufB^flSffi t £^ 
«H-5Xg£, 

yiflcS £r =. t a * =*r ^ ,y /Ufigs J: 5 jgjsfc L « , it 1ST T 
[fM«f 9 ] Bt#gi8 f£E«t^ni-vj£ffi{btt*¥ 

sn^ss* o.m k *5 ^ x , fuiBiii— v m&tm * 

co tu SB AS&K Sr#«l L fcfiUI co B (c*f L T , ^ 

5 III - V^^ft^^^^S^c^M^ffic 
[flt*«l 0] s»*«7*^i«9Jc:1E<R^III-V«5 

oi^T. ^ESflSteSr5>BtU^'(ffl^& 10 0^ mfiJLb 
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[flWWiii] ft*if7, 9*fciii o^ia«i©iii 

js & 6 su m^m « , stj i ei i i - v mmt^ » ¥^ 
1 1 5 o^Kioas-cjRatai-sxssr^-tf 

r. fr^i^5III-VKafb**¥Wfl:X««5»3i 
10 [0001] 

[ 0 0 0 2] 

20 [0003] ztih<Dm*&mi&^zm\&¥mftm 

tts ^tl^irl^-ffi^ffi (MOVPE) . 

-Srife (MB E) , K7^ K»ffifi!cftffi (HV.PE) 

m 01 mmwfc & m^x T'mmm± ^ ^ t° ^ ^ ^ 

[0 0 0 4] ffifi^Pfe'^JttftStl^^l/^II^^S^ftl 

7/^7§lSl(CA 1 NSfcttGaNSS 0 0°Cmi 
aHBcl»S:?Kja-t-5 0 C^L^r 1 0 0 0*C^iff^#?Mi-5C 

[ 0 0 0 5] ^tZX\ fSMitfi&mtDmiRk LTG a N£ 

^^S^ CO G a N |£S «\ g al G a N Sffi i »f S D § 
iG a NlS^ll^fc^fei Lt, ELO (Epitax 
50 ial Lateral Overgrowth) jiS/f^P bilTV^o 0 ELO 



( 3 

3 

<D'>ftl^G a NHSr»5S«T-*>S 0 *SH1¥ 11-25 
1 2 5 3 ^firC11, r(DELOM^fflV^t77^f 

y^^MJ; DB£5feU S4GaNSSS:#5Ii:iftS 

[0 0 0 6 ]-^ ELO^M^^fCll^^tf 
StLTF I ELO (Facet-Initiated Epitaxial Late 
ral Overgrowth) KT'I? (A. Usui et al., Jpn. J. Appl. 10 
Phys. Vol. 36(1997) pp. L. 899-L. 902)) dSH3£**XTV^ 

> yi'fifcftJB <o _btfS K ^ 5 JC«fcfu £ fSMi" 5 t co T* 
c^>*jfeSrfflv^5Ci:^J:f9. fc £ x. iJ- :7 7 
T^coTilll£ffiJil-J?IIIcOG a NJlSjfcft£l§\ 

^M^Sio a Nll^r^s^^ 20 

[ 0 0 0 7] 

ii(ft77^7Sft«iL/:gwG aNSSf 

tiTv^ 0 roRtj ^ ft cmgfit^fc iSt" 

£ u ,rcoR 9 ffiXZ^k* rttSrXffii: L-Cx^^^f ^Jl 
^I«SS:MOVPE|Stft ift?fiS;«-t-5«-&^, 
7jvu MXffi fl* & * ~e £ * i&SiMS t C -C±9 3 0 

y y^^^si^ft&fcto, rVM7^g^i9/j5 

[0 0 0 8 ] **W«Ji|E**|C«^^SH^:fc(D-efe 
[ 0 0 0 9 ] 

* -C^* SrfiFofc to X fcSCt *s sch LTP <5 £ a**U 
WLfc, 1"ft;b^ Xfiw— ^ffitfifefrOMi wteffi 
^ffi goH/^ # t <k\ * <DK \tt *$ < ft 5 "C 
3 o Sot, Jx SrlS«i- 6 to tc (1 , - ooteffi**^ 

[0010] —&<Dmki&ft<omb<Dj]&mfc®m(Dm 
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4 

F=A/d 0 (1) 

iv^5Blfil^:^rit9S:o 0 r :t\ Ate, faff, ^j^fi 

fiHD^—jf—*^? hMZ.VL\t\ lot, —^cou^ 

^*#.*^*«i*iih5t*«& 0 , tttmmx& y> tm£= 

[0011] H(R^ *KK«_bf£G a NWSr^^^^r 

> -y /L-^cfi: * fc ^ N Bft*-T 5 r t ^ J; «9 B 

t-*5^T, »Wl^!cS*Ltl 0 !i -1 0' 1 cm 

777-7 yufifefi (2 U to 1 1" 5 ffl^r roffi*sffi^fe;BEflf 
flSK-iot, GaNi*ffitlil0 B -10 7 e 

m" 2 Sff©teffi?B«*-CT3S s 5o -«0J: 5ftXte<^R 
!3fi. — ^^S^^HftKffiffiffs&s l 0 11 cm 2 

ftfe*C9®C0 ^Rfef£*Jt^ 1 0 (i cm" a 
^ft5. 0 2 0 0 /I m(7^g a£G a N^fficO^^tC 

(i, R5C0fl^Sfi*3j;-?:2 0 cm^^S(-±#<ft 

&o —Jj, ^*tefi*Jg^pgv^{ij^®T^ coffin 1 o 7 
c m u flii i: /Jn S < fttU;fc\ S 9 co ft^^att 1 0 m 

[0012] £Ui, W*c73*tteffl:«ft<?D«l«i(cj:o-cS 

[0013] Jifaa^jcSov^cft^^y- fc 

[001.4] ^fSWditLi^ gALfcin-vgeffi-ft: 
»-NSf*IfttfooT, eflc * * <a ffi v ^ « co ffi co teffi: 

Ufc # , n a / n , Wtt^ 7 5 0 Sr# 
[0015] *«W^J:ixtf, *«<pR»3^IS*tcBk» 

M3S^ae i± <D & "C fc 4E *b 5 o 
[0016] ^coiii-vSi^b*»^*flKSlgtc:*3v^ 
n, (i, KL<[i;ixio a cm" a EJlT, J; *9 if 
^Kllixio 7 cm s EkTtirZ>Zt7b*X~%Z> tl Z 
5i'ZZkX\ a&^fe H B 0 p p nIlr»Loo]x ^) 

[0 0 17] HaIL^III-VS 



( 4 ) 

5 

«ft£:m 2 £ bfct^ s m 2 /m, ©fltdS 1 0 0 O^tM 

^tt <0 & X fc f&L 5 o 

t, m, Ji, * L< SIS X 1 0 7 c m 2 £J,T, «t 9 jj 10 
^b<fl5xlo ,j cm" 2 ^T^t^:i:#tt^ r. 
5t5'rt^ ft#ft*gffiiBW*liabooR!3 

[0020] £ bWgsi-ifttf, ftSift©±Sf|ci 
HI - V«tafkW*^*fls:H ^MtSIg^, mlfBIII 

fT 5 IS £ . X <Jr £ «M» <b 1" 5 1 1 1 - V Beft ffc* 

» ¥^fr» : ^^©-3t^^/^ii^ $n^o 20 
[0021] *fc**K^J:ix^ S«**<0-h«Pin:i 

udcbfca, i^iii-vi*Kfbtt*^*#Jii:atiB* 

ffc SS to » 3S* j£ -e o T s ffilEI 1 1 - V KS \YM 7h ¥ 

1 1 5 o o c&±(Dumx"mMm&ft ? r t 

Sr#« t 1 II - VBeS{t*^^#ft:*S^»3fi*ffi 
ft^^»#JIwffilES«S«S:^«bfc«OE^Sitb 30 

[ 0 0 2 2] .hfBSjfcfe-jfcfc: J:*xtf , WSL(DK v ) 

[0023] ccdiii- vm^ik i wm¥mfcm%<Dm& 
i - vst<»^ ¥^ wi o ^ r . mm%mmm % ^ 

mi-tciMfrb 10 0 /im^JifCfe^i5ffiJK*|fe*-rSX 

[0 0 2 4] £jfc, ^OOIII- viSSfbft****** 
^JSlifi^fe^^si^Ts Kte*ff*l^t"5Afli31f^ III 
-vi^ib^^^#g^, i i 5 oX:&,±^MMxm 

M l**SF£ UlilO 5m± t T % n 4 fc , teffiffiS 
feW^{g;*"J-5«/3:^P>«, 1 2 0 0°CJ^Ji^mffi'Clft 
MSI £r fi 1 5 w i: *s Jt: 9 £?4 b 1/ \ 
[ 0 0 2 5 ] ft*5, *l&M^fc*t4teffi*«*3J:t53g4fc 
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6 

-M-i- J: o xvm bfcur- vi£Ste**^*frX*0>« 

s Steffi* ffi^^I 33 Steffi* ft S: J: JB*E H fit 
i #5 J; 5 t-1ft&i~3 x t X\ WSL<DK SrSbAWKiffi 

[ 0 0 2 6 ] 

b < 3 0 u mJ^Ji, J: «9 if 4 L<li5 0/i mKi 1 1' 
S c 4/c, ^JgfiK^tO^HroSitt^Sr^itb^ S.5£ 
^ffic7.^Jf: £ 7^(i N L < hct 1 mm^T> J; >9 b < 

300 um&>Tk-tz 0 fo~£vm£7)m^"tm>umm 

[ 0 0 2 7] *«HB^*3WSIII-VSeafb***#ft: 
t I n x G a y Ali - x >• N ( 0 < x ^ 1 , 0 

^ y <i. o<x + y <i) xm^nz^mmmif b 
[0028] -Ammn, asrjSKwteffi**, 

6 0 — «JcteffiC0^r-V7^^tb-C. (e d g 

e ) J N rjJRjBg (s c r e w) j t V^ofc^S W^ffll ^ 

ofc*^, i-fe^^teffilRlcSiJ-bT^^-^f-^^^ hyu 
b/^f4^co^trJ: r»-^ (mixed) j m&tw&a 

XXT\ — *(75fe{4rtT\ s<— h/u-b W*|b] 

("MLt tefS:^* [r] ^ ^ f b1- 5 *s fe 5 B fe'Cu ^ ^ -r 
LtJtoitCl^ott^t »RB b 1\ tr b ^> Elii a* o X 
i>5»-&j&s#^ 0 brteW:*^*M^^?K^$ 

[0029] teffi^^r^^^^JB'J^ fc^^Ltf»ii« 

-T-SfiffiUS (TEM) (CJ: *9fT9 X t*S-e^5 0 TEMI 

o ) oa^tcteffico = ^ h y * h x t t^ft 



( 5 ) 

7 

(mt, mm. s-eo ^t6:H^'t^ 

[0 0 3 0] Sfc, ltete*^**te, ft#?g?$[cJ:o 

[0 0 3 1 ] **Kt-*3(t5giiLfciii-v«Sft;tt 

Bfc*-f- -5 £ fc (c J; g ^-f - 5:im5 a IWJ;5ft 

W^t45ti-5r fcdsi?#5 0 FlELOft a»o|HP 
2:^ 1~ 6 ^ ^ L N H P SB Sr/fcftfiWS ^1X7 

n • t mmm* % #m-r s^tia^ ^i^eiG 

^ryll, ■ £1\ IIM.hlCA 1 , G a ; , N (O^x^ 

1) ^feTfcSfiM^sy^r— »€r?BricL, #cv^c<0_h 20 
[CA lj Ga,- r N (0<y^l) 5*— <^J6AJi 

5 □ r cr)«S«W±^*»co^ h7-r^H P 

CO CO A 1 , G a , . , NJl^JF^f^o L 
T , rjxSrfij&t LTA 1 „ Ga,-, N (O^z^l) 
fei^tl/aSSi*-, fI<OAl ( G a i - K N/J»fc*5 

HflK« 8r#*i- 5 31 £ ic J: Y) s K p ra B «co g Sc MR Sr» 

[ 0 0 3 2] :5 Lfc^fetc J: 5 SffiSrf^M 30 

Efcffi t R*frffl!l<Z>ffi tco l > T ttiKti:^#**C»# L fctKjfi 

£\ U Mmfpf^ltoo 

[ 0 0 3 3 ] 40 
[ISJfiGil] UTF\ IIKWtcJ; !9*3&KSr* £lc¥Nffllc|ft 

[0 0 3 4] HJfE0iJ 1 
**lfiffi|-CWu fitj^COF I ELO^ffl^tii-77^TS 

7r^7lK[lit^)C fclcj: 9 giG a NS«S:|f 

Kb, f¥«L/c a g*T\ *Hj««l*Cffi5aSjrGaNKtR 
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[ 0 0 3 5 ] ifil (a) J; 5tci?-7r^ TISl 

1 ^Jl^T. G a N^tf^^^^r^a 1 2.*:^**^ 

■^^l 3 4r7gjau 0 2lc^bfcHVPEj#*S£«tc 

•CfcSG a C 1 Sr£4Etc|ft3ST't5K*T-fc 0 < G a C 

TtfXk t Mcf&|££ft5HC 1 <b G a ikjpi 2 1 COS 
JSt4«*h5 fl G a C 1 fcWA* 2 3 

P>XK2 4±tG a N^^tUSSt^o KlSflWS^i&S 
fj:lIfp2 5^1 0 0 0°C(Ct£L/c o lHJp|-tft 

X10" a a tm % 0. 3 a t mi rcO^^T^ 

fo^S i H a C 1 a (1, K— t°y^#Af 2 
*«*i*tc«t|&-r S - t X K- t°>^^trv>, gj 1 

( b ) CO J: 5 3ft#J 3 5 0 /i mjfico S i K— ^ LtG a 
Nil 1 4 SrfigftS^frfco 
[ 0 0 3 6] lOlit^JSf/J^S^t, [Hi 
(c) ©J:9^t77'frSS^3iI»^tMmg 
igcOG a NBSrSlf9Bft#, ii^G a Nlfil 5 ^t#7t, 
t7 7 ^7SS»it5M^Ltft m« 
»W**fc«, MT^H.tt, feSV^iSftKttlHifttcJ; 

fc 5 v > (i^ti fcf " A ic J; o TftllS^ y ^ >• ^ artr o T 
i^x^TS*f±3ifli-5j&s, GaN 

Hl<ff L -C Bft^s 1- S r i -C t 6 a 

[0037] ItDlfi'Ga NSS 1 5 SrlBI^ 
fcfe*. f77^f TSSSrBft* L Tt-fRiJcojUTii, 5X1 
0 !) cm y -efcQ, — ^jSiffiTfti, 1X10" cm 

fl, ^:H^L. 4. 5X10" cm" 12 , 3. 5X10 

5 cm" a i:i/^5ffid s Wfe^xfco c r. -eteffiffiJt^ai^ 
[cfi, ^tc^jScoUffico J: 5 cteWi 5 io H cm 

ffikft (TEM) lB»IS:firv\ -^rixJWT Steffi* 
>3 *fJS LTl^ 0 C CO It tE « > aiyf * h CO 

[ 0 0 3 8 ] Ubfrlfz guGa NSS 1 5 ?;g 19 
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&Ib * i: # y ^ y tomt o b SrW^ 5 r £ 

(l/p) = dOo/dx 

& s m m^Wr s r 1 3&S -c # s o 

[0 0 3 9 ] 11 (d) 5 ^ f77^f7l 

tSSrBfe*LWJUJ^®^ov^T«Sj 15 0^ mfc-bfc 3M« 
16t4^L, (i 3tG a NS1R1 7 Sr#fc e rcO[^5fe{r 

^SraWW^^y^^^T'^Sfc^d, #^G a Nf(7) 

G a N*B5ttl SiO s ft £'0M&mm&m)&'t& n £ -CH 

[0 0 4 0] r^>jg*, SiGaNSfil 7©t77^ 
T 3£« £ R&£ L fcffifl CD m (O &m\tLm IliSXIO 7 cm 
- 2 , JWtm^mi^. 3X1 0 7 cm" 2 £ffi<fto 

[0 0 4 1 ] HJEtW 2 
*^i6WT?tt, itui^E LOSff (S. Nakamura, et a 
1. , Jpn. J. Appl. Phys. , vol 36 (1997) p. L1130) £:J1^ 

GaNKJgSrfNSiU WffiL/c 0 **Jfe0»J*c«5 30 

[ 0 0 4 2] tft77-Y7Sfe4 1 SrfflV^T, v^l^G 
a Nil 4 2 t n ^^^>-vyU|*-Ji:^-li\ -£<0±tC x Ga 
n<d [l - i o o] jjfa^x h9^^BBnffi«:*P*-<5 

(TM G a ) *5 J: t/N H : , £r ±Jjfl#4 t i"5 MOV P E ffi 
^J:D, 04 (b) CO«t5^ 1 0 /im(73JS:S(c:5|ltafeG 
a NJ14 4 SrfiKSbfco 

[0 0 4 3 ] Rte:r60KS*H(ra!<oia2tc:^LfcHVP 40 

*C1 0 0 Q c C^mfcUz 0 Mt^d^G a C 1 ^£ 

NTH* ^JEE£S1£ffi«T^ft^ft, 5X10 :I a 
tnu 0. 3atmi:bfco n O^Mt-^J&ftj^liJKj 5 

iH, C 1 a I— t n y^^f^?|Af 2 6rt>b2Sgffi 

5 r i: -e K- bT^^Srff o fco ^ ftf- J: 9 HI 

4 ( c ) ©J: 9 fdJKj 3 5 0 /1 mj?<73 S i £ K— ^Lfc G 

a Nil 4 5 Sr*K±^fiS;**i3:fc 0 JSffi^ixJS 



4#P5t1 2003-27719 5 
10 

7 7 7Sfi > SflSfe^ ^ t m mfl^CO G a N@£Ift 
9 R&# , S i:Kffi(^?K(SSr*i-5 G a Nl 4 5 «:»fc 0 
t7 7 ^7 Kffi 4- Rfc*1" S^feiLTIt #0 x. f3\ 

fc 5 V > fcT— A J; o T«ilfl<l3i s; 5*~ V ^'rfToX 

^ ^ D ^^{-, ■^7r>r7'XSJiaifli"S36 s . G a N 
t? S ft S i/- if 3fc *: WM L T , Miii ^ 
ll*|LrB*^-rSCi:fc-C*5a r.cOGaNJ!4 5©ifi 

-efi, 1. 5X10" cm" 2 ffcD, — ^^Sffi*^ 

2X1 0 fi cm" a fcV^5<S:6 s »bftfc 0 
53«tteffi^lBL-C(i, ^ft-m, 1X10 9 cm" 2 N 
lX10 li cm" 2 £^51Ki& s Wbftfco 
[0 0 4 4] }|WcGaN|4 5 (guGaNSB 
<0R9*aOfel,fc£c£, ^:©***SitT, lmi 
v^fjS^#Jbftfc 0 

[ 0 0 4 5] ^(C, Ull (d) t77^(7l 

SS:»*LfcflJoffitc:-ov^-c«ji 5 o Mm[:te6I8 

fdtf)^ #[.:GaNSS<7.)Sl (fiKftffi i JiR*MWJ) ^ 
>^'^31tRtt/jV c e< fc, G a NXffiKlS. i O, ft¥<n 

[ 0 0 4 6 ] GaN|4 5Wf7 7^7lS 

Sr|»*Lfc{WJc0ffiO^i|g>tt*aH5 X 1 0 K cm 2 , 
>l*fefi«/S«, 2. 5X1 0" cm" 2 H£<^o 

irRtJ^^ipBJCBfcSSftfco -OJitCI nGaN^W 
if «it ^rfiJt-J: L T . ix— if ott^Srfi 1 o /j^ . U V ^ 7 
7 ^ t) ^i^#7?, iS3t^^*9— j&sffl 5 ^ t 

[0 0 4 7] ^UEfflJ 3 
*H*tH3»J-e«, PENDEON; ftSfttff (T. S. Zhel 
eva, MRS Internet J. Nitride Semicond. Res. , 4S11,G 
3.38 (1999)) -frm^X^y y 4 71S1ICG a N^-h: 0 ^ 

]\ ^HiiSWI^ffiS SSlG a NS«tO^«^S('CO^T 
HI 5 ^#ffibrf^PJ!1^5o 
[0 0 4 8] Sft7 7>f7Sl5 1 £rJ^T, fSjEV > G 
aNx^^^^l5 2WJ:lC, GaNCO [1-10 

o] :>7^]t-^ h^-Y^ D 'KMPg[5^^5^fb'>y ^^-^ 

!), B5 (b) CO X OfcG a Nx \? 5 2 CD 

fcfYOo ft^thy^f/U^/y l)A (TMGa) *3«tt^ 
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NH 3 Sr±JBWii-SMOVPEifejCj:?5 N 15 (c) 
CO X 0 1 0 m«f S fc^tfift G a Njg 5 5 Srfifcft-f 

•So 

[0 0 4 9] rcO-SS^r, WTat^ia 2 lei^UfcHVPE 

^2 5-ei 0 0 OtCRSLt USfl-tftSGa 
C 1 #£E, N H 3 5>JE*-Xffi«*-r-tft-ei^ 5X10 
3 a tm x 0. 3 a tm£Lfe: 0 r. £>3fcfl=-eEfcftjift 
[■^5 0 Ai - m/h-CfcS 0 ' K— \? 

fe^S il-L CI, fi % I— h°>m#Af 2 6^^ 

^wit' K- e° v y&ft o fc„ n co J; 

5 LTdl 5 ( c ) CO 5 3 5 0 m mff<£> S i Sr K 

[0050] ^oimK&Kfomfrhm)^, mi 
(c) t mm tatt7 7^ rmm t m%mkt^ sc „ 

m-g* ^GaNi««^, SaI £«[ £ L T CO J# ffi & 
tt5GaN!5 6S:#t 0 t^r-fTlfi^il^ 

tt, .fc 3 ^ teSStHfln"* ^ J: 19 3c y ^ > ^i- as ^ 

t mm irmm-r a a* . GaNt £ ^ 5 

^5. rcoGaNJls e <Dm&&BZi:m*<1ttgm. t7 

cm" * "Cfc!3 % — ^fiStfign-C^^ 3 X 1 0 {i cm" 2 
£ 5 flb&3#.e>ftfc„ C co ? ^^teffi^BS Ltl-i, 
fr-^tU 2 . 4 X 1 0 55 cm"", 1 . 2 X 1 0 (i cm 

[oo5i] mhtitc&timRk L-c^teSr^rfSG 

a NI 5 6 tOJx D SrjBJS Lfc t r 5, ^coi^^l <h L 

[0 0 5 2] Hi .(d).traai:tt, t7 7 Y 

T*SS:|fe*Lfcfi!l(Offitc:ov^-CiKil 5 0 # mMtefcS 
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(54) GROUP III-V NITRIDE-BASED SEMICONDUCTOR SUBSTRATE AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a self-standing group III-V nitride-based 
semiconductor substrate with reduced warp. 

SOLUTION: The self-standing GaN substrate having a surface dislocation density of 4 
X 107 cm-2, a rear surface dislocation density of 8 X 105 cm-2 and a dislocation 
density ratio of 50 is obtained by first epitaxially growing a GaN layer 33 on a sapphire 
substrate 31 through a GaN low temperature buffer layer 32, then taking the substrate 
out of a reaction tube, removing the sapphire substrate 31, the GaN low temperature 
buffer layer 32 and a part of the GaN layer 33 to obtain a self-standing GaN substrate 
35 (Figure 3 (b)), thereafter placing the self-standing GaN substrate 35 in an electric 
furnace, and subjecting the self-standing GaN substrate 35 to heat-treatment at 
1,200° C under an NH3 atmosphere for 24 h. The warp of the self-standing GaN 
substrate is significantly reduced. 



